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Undersea Littoral Warfare "DARPA

m NetSAT (Netted Search, Acquisition, and
Targeting): Enhance detection, classification,
and targeting performance against low-
observable submarines and mines in littoral
areas.

m Water Hammer: Neutralize mines through the
generation, focusing, and transport of a
pressure pulse to tens of meters in shallow
water.

Netted Search, Acquisition and Targeting (NetSAT)
» Seamless source/receiver network from search through Kkill
* Detection at standoff
* 99% R, 1/1000 ping false alarm rate
Mine detection and classification
* High area search rate
* 10 cm resolution at 1 km
Mine neutralization (Water Hammer)

 Design, fabricate, and demonstrate a mine neutralization system for rapid, precision, in-stride lane
clearance

» Develop a highly efficient, non-air-breathing, low form factor (16 kJ/g) acoustic shock wave
source to generate and transport a pressure pulse with an impulse > 1000 psi-msec and peak
pressure > 2000 psi to a target at a range of 20 m

« Focus energy on target

 Design to very shallow water, evaluate to other depths
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NetSAT: Sensor-to-Shooter ASW

Information Architecture

« Sensor networking
- Sonobuoys
- Towed arrays

= Torpedo -

« Compressed baltle space
— Shallow water
— Geographic constraints

« Adwverse environment
Downward refracting SVPs
— Reverberation

« Quiet, low doppler targets
- Diesels / modern SSNs
« Torpedo countermeasures

The NetSAT program is attempting to resolve problems associated with warfighting in the littoral by
creating an information exchange network that significantly improves target detection and kill
probabilities. The network will include saxphuoy and surface ship towed array information, as well
as torpedo acoustic data. Advanced signal processing techniques will be used to mitigate the effects
of a compressed battlespace, adverse acoustic conditions, and quiet target platforms.
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Water Hammer: Rapid Unmanned
Mine/Obstacle Neutralization

* Current/planned Navy systems * Pulsed power source
— Low clearance rate — Repeatability
- “Deep” water - Survivability
= In stride, sensor free

- Surf zone operations

— Poor visibility

— High risk for swimmer delivery
— Inaccessible to towed sensors
- High density obstacle threat

Planned Navy towed mine clearance systems are not capable of operating in very shallow water.
Additionally, some systems require the use of divers to confirm the presence of a mine and/or to
apply an explosive pack for mine destruction. The Water Hammer program will develop an
autonomous system that includes a high energy density acoustic that can operate in the surf zone,
with potential application to deeper water.
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NetSAT: Enabling Technologies and
CONOPS

Seamiess sourcelreceiver
network from search Search
through kil = Space-time adaptive processing
« Meural network targel classification

* Muiti-platform fuzzy logic track fusion
. C!Irgarllc andfor leave behind acoustic source

3

: F-rmh GRS i:uu'fifnt pracision t.'n-l-tinﬂ
* Interoperable NetEAT Torpedao (MNefTorp)
- Fibar-optle torpedo link

= Wieapan launch beyornd adcousiic harieon

— Gubkdance and control via remote aansing
Target'clutier diserimination

~ Countermeasure mitlgation

During the search phase, the NetSAT program will employ an active acoustic multistatic ASW
prosecution scheme capable of detecting low or zero doppler submarine targets. Various advanced
signal processing techniques will be used for detection and tracking. Low frequency organic or
offboard acoustic sources will be used to activate the area of interest. These sources may be
impulsive or controllable in nature.

During acquisition and targeting, an air-dropped torpedo will be linked to a surface buoy via an
optical fiber, then RF linked to a host processing platform. Two-way high data rate communications
will permit exchange of torpedo acoustic data and guidance and control information.

The intent of these efforts is to refine targeting performance such that weapon release criteria can be
relaxed and the effects of acoustic countermeasures on torpedo performance can be mitigated,
thereby improving probability of kill.
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NetSAT Processing Chain
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The signal processing chain consists of a series of stages, leading to an automated low false-alert
high sensitivity tracker.
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Water Hammer: Enabling
Technology and CONOPS

Source

¥ Bn:rzn:l spectrum neﬂﬂgllz‘."ﬂ]‘tmn capability
— Bottom mines /moored mines /
ohslacles
pbust against hostil hﬂlluw water,
Explosive Surrogate’” “REnvironment, 5
Experiment Results — ..~ 0p a'pitj,r f hTﬂmaEEI huhmﬁ’ﬁ': surges

The Water Hammer program will attempt to neutralize mines through the application of a lethal
pressure pulse to the hard body. The goal is the development of a sensor-free, in-stride mine/obstacle
neutralization system. An explosive surrogate experiment was conducted with Mk6 mine shapes in
May 1997 to assist in determining concept feasibility for Water Hammer. All mine shapes deployed

in the test were crushed and flooded. This experimental success has permitted continued research.
Later tests, using live mines, will determine whether the neutralization mechanism will be internal
flooding or if sympathetic detonation is possible.
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Undersea Littoral Warfare e
Results/Plans

Netted Sea,rCh’ Acquisition, Towed Array Automation, Surveillance &
and Targeting (NetSAT) Multistatic Ops with Targeting Demo
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Automated Passive At Sea : - AtSea Fixed Array
Detection of Quiet Demo : [ Demo Experiment
Submarines - :
Mines / Obstacles - Explosive Surrogate  Water Hammer

: Experiment Proof-of-Concept

Demonstrated Long Range High Search Rate
High Resolution SAS Classification

Netted Search, Acquisition and Targeting (NetSAT)
» Advanced signal processing/sensor networking
— Space-time adaptive processing
— Fuzzy logic track fusion
* NetSAT torpedo (NetTORP)

— Mk 46 torpedo modified with a two-way fiber optic data link to pass acoustic
data and receive G&C commands

» Synthetic aperture sonar (SAS)
— High area search rate
 Leverage current/legacy programs
— Utilize existing performers
* FY99 system demonstration
Mine neutralization (Water Hammer)
 Design, fabricate, and demonstrate a mine neutralization system for rapid precision, in-stride lane
clearance
» Develop a highly efficient, non-air-breathing, low form factor (16 kJ/g), acoustic shock wave
source to generate and transport a pressure pulse with an impulse > 1000 psi-msec and peak
pressure > 2000 psi to a target at a range of 20 m
» Focus energy on target
 Design to very shallow water, evaluate to other depths
» Sole source concept development

* FY99 competition for prototype development 0.8



